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Topics to cover

V Competitive comparison of actual service dollars spent and repair
frequencies across EV and gas models

V Top parts replaced on EVs

V Outlook over the next 3 years on service frequencies for top EV
repairs

Answer the questiorg do EVs need fewer repairs?
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DEEPVIEW TRUE COST

Founded 2009

Combire unique leadingedge actuarial and predictive
risk analytics with realvorld componeniserviceevent
data

Provice future performance insightir product quality,
product development, supplier quality, safety,
purchasing, finance, aftersales, warranty and service
decisions

Save clients millions of dollars annually through our
predictive analytics and insights

Clients include major automotive manufacturers,
suppliers, EV staips, heavy equipment and
commercial manufacturers, and tech companies
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Deepview Is a syndicated
study of actual and predictive

automotive service repair.

Everyone wants the Ther eods 0
data, but no-one industry It allows you to see service
wants to share transparency

frequency and cost in the field
today and where
as vehicles age across
manufacturers, carlines

OEMs use their own Suppliers have
data without empirical blind spots to and components.

competitive views certain OEMs
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20162020 Model Year service frequency and cost:

+1 9 million 17 million $11.561L0N

Vehicl Laboroperations
. Labor Costs
83 million
Repair orders
$20 bitiion
Expenditures 461 $8 . 93”—|—|ON

Carlines Part Costs
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INCLUDED EXCLUDED
A Unplanned repairs A Predelivery inspection (PDI)
A Warranty A Insurance
A Service campaigns A Gas
A Diagnostics A Transportation damage
A Maintenance (cost only) A State and local inspections
A Software updates A Accessories
A Recalls A Collision damage
A Car washes
A Seasonal tire changes




A Competitive comparison of actual service dollars spent and
parts replaced




Service Cost per Vehicle in the first year In service

Actual Service Cost per Vehicle (CPV)
$400 In the first year by fuel type
) $357
: 9 $350
Costs in general >
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on electric vehicles = sio0 5209
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Service Cost per Vehicle in the first year In service

Actual Labor Cost per Vehicle (CPV) Actual Part Cost per Vehicle (CPV)
$250 In the first year by fuel type $250 In the first year by fuel type
)
Q2
- 195
§ s200 ¥ $200 $184
$172 17
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Electric Vehicle Hybrid Gas Electric Vehicle Hybrid Gas
m2016 =2017 m2018 2019 m2020 m2016 =2017 m2018 m2019 m 2020
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Service CPV: EVs

Service cost/vehiclen the first year

2020 Model Year vehiclesActual cost per vehicle

Electric Vehicle Total CPV
BMW - 13 | $30
Nissan - Leaf| $50

Hyundai - loniq | $57

Chevrolet - Bolt | $103

Hyundai - Kona [J] $353

Tesla - Model 3 ] $369

Jaguar - I-PACEI $759

Porsche - Taycan [N 3,882

Electric Vehicleg Labor CPV
Hyundai - loniq | $7
BMW - 13 | $10
Nissan - Leaf| $20
Chevrolet - Bolt ] $57
Hyundai - Kona ] $126
Tesla - Model 3 [l $244
Jaguar - I-PACEII $362

Porsche - Taycan [N 1,483

DEEPVIEW TRUE COST

Electric Vehicle Parts CPV
BMW - 13 | $20
Nissan - Leaf| $31

Chevrolet - Bolt | $46

Hyundai - loniq | $50

Tesla - Model 3 ] $125

Hyundai - Kona [Jlj $227

Jaguar - I-PACEI $397

Porsche - Taycan [N 52,399




Percent of total service CPV In the first year by fuel type
¢ 2020 Models

Electric Vehicles Gas Vehicles

3%

6%

16%

75%

m Maintenance = Repairs Recalls/Service Campaigns m Other m Maintenance = Repairs = Service Campaigns m Other
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Electric Vehicle Service Costs

YEAR 1 EV MAINTENANCE CAREBOWER; REPAIR AND CAMPAIGN COSTSMARESHE!

Maintenance Repairs Campaigns
$300 $60
$35
50
_— $250 $
$25 $200 $40
$20 $150 $30
i $100 $142 $20
$10
Electric Gasoline Electric Gasoline Electrlc Gasoline

1.7 X

e: We Predict DEEPVIEW True Cost
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Labor Differences in the first yeagyEV vs. Gas

Average Labor Hours Average Labor Rate
1.5 X 1.3 X
Higher than Higher than
gas gas
/ Average Diagnosis Hours Average Diagnosis Rate
1.2 X
thherthan Higher than

gas gas
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Sample tech comments

Verified complaint vehicle will not start, towed to shop.
Checked 12V battery. Found battery to be flat, failed
testing withMidtronicstester. Removed front
compartment trim panels as outlined. Performed 12V
system power down procedure as outlindRieplaced
battery. Powered up 12V system and installed
Pathfinder. Configured new battery to vehiclest

vehicle sit overnight. Upon arrival to shop in the am,
found the battery to be flat againlumped battery as
outlined. Tested charging voltage from inverter. Battery
not being charged. 11.8V and dropping. Submitted TA
case. Per TA updated BCCM and GWM. Let vehicle
sleep and retested. Same condition present. Instructed
to monitor PIDS through datalogger. Found inverter
turned off. Using Pathfinder turned on inverter. Battery
now receiving proper support from vehicle. Cleared
codes from system. When codes wereread found
B1DCH3 present in system that would not clear.
Checked operation of climate control in vehicle. No
heat present. Monitored PIDS and found HV coolant
heater to be lockedHV specialist to arrive at dealer.
With HV specialist attempted to unlock heater.

t SNF2NYSR | £ LI2gSN O2y (NI

X'y 2waiting for an answer from manufacturer in Germany

¢Sal RNROS OSKAOfS OSNATFAS L2 6 SNJ Y

R fz2aa 27 alr3as z2y f dza G ¢
Xresubmitted TAA ¢ NA SR (G2 LJX dz3 (2 641 f f ReSuBnittddHTA MthFidwA f SRXNBR f SR 02YS:
session9+ SYIAYSSNI gAff GAaAG ald2NBX

CHARGERS LIGHTS RED. TURNED VEHICLE ON ANR6 VEHICLE WILL NOT CHARGE Found that vehicle would not charge ch
FOUND ALL DRIVER ASSIST FAULTS ON INSTRUMEWNF trouble codes found charging issue opened case# xxx to see what our r
CLUSTER. SCANNED VEHICLE AND SEVERAL FAULd@h@Rs told to power down vehicle and test withi tester cables and
MISSING MESSAGE ERROR. TAC REQUESTED TO ER es and found that front inverter cable high resistance sent info to tect
\F/éﬁlfgflzéﬁgégéaagéND(ngF\)/Léﬁf\cTLEé ATgilTN'?gg\L/'EIW?LEnd was told to remove_front drive ur_lit assembly and check 3 phase
connector at front inverter did and sent pics to tech case. After check for

NOT TAKE FULL CHARGE. SAME RHR TASE sl f . ol 6 f d = 7 [ . Il f
ESCALATED AND TALKING TOTAEMVREVIEWED ALL eaks at front inverter and epic none found tech line haad us reinstall front

LOGS SENT IN. TFM REQUESTED TO ERASE ALL FAUlvedunit and had us order rear epic module and both high voltage cables
AND RE CHARGE VEHICLE AND WATCH TIME AS wigaK drive unit. Removed rear drive unit and replaced rear epic module and
VEHICLE WAS PLUGGED IN AND WHEN VEHICLE both high voltage cables and reinstalled back to proper location and power

WOULD STOP CHARGING AND RE SCAN FAULTS ANP vehicle again. Programmed rear inverter to vehicle and tested for chargi
SEE WHICH FAULTS SET FIRST OR WHEN THE CHAgySi&l® and did not work. Contacted tech line and was told to perforitest
STOPS. TEST DROVE VEHICLE TO DISCHARGE BAT®EES, from trouble code p0aad0 thru guided diagnosis and performed this
t9wChwa9s 211¢ ¢Ca w9v, 9{fehadtE&powdr Bown vehicle again and performed test. Contacted tech it
gnﬁsiEH'iF\;\éoE%LzB%NLgii@éSiEgEAlgE'\I\"A'E'ﬁTTE%ﬁﬁ'R/aS told to program epic c rear again and then perfochnelearn as
TEST DROVE VEHIGLE 4 TMES AND PERFORMED 751054 1 veliole s i ot crare. Conacceandwas 1o loar
CHARGING AFTER EACH TESTXDRIVE .

new again and performcfrelearn from master control modul€ontacted
tech line and was told that the BCCM is internally faulty. Received part and
power down vehicle again and installedcmmodule and programmed as
new and tested system to charge and still is not working properly

A TOTAL OF 14 CORRESPONDMNEFESMADE WITH TECHNICAL ASSISTANCE
peepview TRUE cosT PURING THE REPAIR OF THIS VEHICLE.



Impact of EV launch

w Launch year 12 MIS Incidents/1000
Vehicles

w Launch year 12 MIS CPV

w 33%lower Incidents/1000

l.aunch Vehicles
Year +1 w 27%lower CPV

w 14%lower
LaunCh Incidents/1000 Vehicles

Year +2 PNy,
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A Parts replaced
A Failure modes occurring in the field




Electric Vehicle Service Parts

4= TOP 10 SERVICED PARTS
£ (in the first year)

Battery Charger/Cable
HighVoltage Battery
Remote Keys/Transmitters

Battery Contact
Control Unit

Wiper Arm

HV Wiring

Battery Control Unit
. Camera
10.IP/Display

© 0N O kWD E
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Electric Vehicle Top Failure Modes

4= TOP 10 FAILURE MODES
£ (in the first year)

Noise
Fault
Damaged
Leak

Broken

Failed

Dent

Seized

. Overheat

0. Disconnected

POONOOGOhWDNE
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Service frequency per 1000 vehicles In the first 3 years

&)
)
GE, Actual/Projected Service Incidents per 1000 Vehicles
2 2006 In the first 3 years by fuel type
. . n
Electric vehicles % 2500 3492 o
fare well so far in 2
3000
2020, however S 2627 2559
had higher repair T | 2500 2311 2317 2247
frequency In 8 2000 1921 2009 2005190120081950 20132021
o
2019 vs. ICE and = | 1500
Hybrids o
GE) 1000
.(;_)- 500
S| o
f_g Electric Vehicle Hybrid Gas
g m2016 = 2017 =2018 m2019 m2020
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Overall Electric vehicles are projected to improve 25% in 2020 compared to 2019,
Including areas like infotainment and ADAS. Other areas like battery/charging and
windshield washer/wipers deteriorated

2020 MY Electric Vehicle outlook
350% Projected service/1000 in the first 3 years

300% Increasing repairs Decreasing repairs
250%
200%
150%
100%

50%

0%

-50%

©
Q £ Q
-100% %, %, % <,
2,

-150%
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2020 Electric vehicles with the lowest repairs in the first
3 years

2020 Model Year EVs experiencing tlogvest overall repair frequencies = Premium

407
366
Note:
219 EV average: 2627
- Highest rate: 4235

Kia Niro BMW i3 Hyundai loniq

Actual / Projected Service
Incidents/1000 @ 36 MIS

2020 Model Year EVs experiencing togvest electricalrepair frequencies
185

Note:

EV average: 545
Highest rate: 2991

Actual / Projected Service
Incidents/1000 @ 36 MIS

133 138

DEEPVIEW BMW i3 Kia Niro Chevrolet Bolt




Top 10 service incidents/1000 In the first 3 years

2019MY Electric Vehicle Subcategories 2020MY Electric Vehicle Subcategories
Actual/Projected Service/1000 in the first 3 years Actual/Projected Service/1000 in the first 3 years
Battery/charging . 307 Battery/charging . 4144
Exterior lighting I 194 Control module . 85
Infotainment I 133 Infotainment N 80
Control module E——_ 77 Engine cooling I 73
Brakes I 48 Windshield washer/wiper Il 69
Anti-theft I 40 Electrical general Il 54
Wheels I 40 Anti-theft 1l 51
Electrical general i 38 Wheels 1l 45
Interior trim N 37 Brakes WM 43
ADAS B 32 Exterior trim 1M 32
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Not yet!

A Maintenance for electric vehicles is running at about 77% less than for
A a Y2RSfas o0dziX

A Repair costs are almost double for EVs in the first year compared to ga:
and hybrid models

A Campaign costs are 4 times higher

A 8-year projections on HV batteries range from 20800 incidents per
1000 vehicles, depending on the model

A Labor times and part costs are higher on EV models
Al 2 SOSNE UKSNBQa K2LISH DSYSNJ) GA?2
that have been in the market longer






What does this mean to you?

A Perpetual launch mode for the nextbyears

ALT A0Qa GlFr1Ay3 Y2NB (GAYSZI @2 dzONFB
A Anticipate longer diagnostic and follow up times

A Anticipate part return requests

A Utilize predictive analytics to see upcoming service spikes and technicic
skill set requirements

A Provide constant feedback to manufacturers and their suppliers on
gKIFGQa ¢2NJAY3I YR 6KIFEFGIQa y2i




Summary

A Accelerated electric vehicle launch schedules have pushed manufacturers,
suppliers and dealers to fasitack and, in some cases, alter their product and
repair plans

A Expectations are that electric vehicles will have less service and repairs than ICI
models, but so far, the results are mixed, with service costs higher in comparable
periods

A Incorporating predictive analytics with vast, new industry service information can
provide automakers, suppliers and repair facilities with a forward view of
technologies that are performing well and those that will accrue service

Al @AYy GNFyaLl NByOeée Ay oKFIQa O2YAY:
have more confidence in your approach and expectations




Questions?
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NO SURVEYS. NO GUESSING. TRUE COST.

2021

Thanks so much!

Renee Stephens
1-248-385-8647

rstephens@wepredict.com






